4-MEI (4-Methylimidazole) is used as a chemical intermediate, crude material or component in the manufacture of pharmaceuticals, photographic and photothermographic chemicals, dyes and pigments and agricultural chemicals. 4-MEI is unintentionally found in our food. Caramel colour (which is the most used beverage colouring and food), dark beers and common brands of cola drinks may comprise more than 100 μg of this compound per 12-ounce serving. 4-MEI is widely used by people and colon cancer is common in our countries. So, it was decided to do in vitro analysis of anti-cancer effect of 4-MEI by MTT test using htc-116 cell line. In this study, mouse Htc-116 cell line was treated with 4-MEI concentrations of 300, 450, 600 and 750 μg/mL for 24 hours and 48 hours periods, after that antiproliferative effect of the 4-MEI was studied by MTT assay. In this study 4-MEI at highest concentration of 24h and at all concentration for 48 h treatment time signifi cantly inhibited cell proliferation when it was compared to control. Also, exposing to the 4-MEI for 48 hours led to a decrease in cells proliferation by concentration dependent manner. This result showed that 4-MEI had anticancer effect in htc-116 cells. However, it has to be evaluated with different new studies (Tab. 1, Fig. 4, Ref. 19) . Text in PDF www.elis.sk.
Introduction
4-methylimidazole (4-MEI) a contaminant of caramel colour with known use in certain alcoholic beverages, (Yoshikawa et al, 1981 , Klejdus et al, 2006 was newly evaluated by IARC (International Agency for Research on Cancer) in 2011 and set into group 2B (Grosse et al, 2011) . The substance was fi rst identifi ed as a tremorogenic and convulsive agent by Nishie et al (1969) . LD50 values of 4-MEI are 370 mg/kg orally and 165 mg/kg intraperitoneally for mice; 120 mg/kg intraperitoneally for rabbits; and 590 mg/kg orally and 210 mg/kg intraperitoneally for chickens (Nishie et al, 1969) .
Food colouring is used both in commercial food production and in household cooking (FDA, 2012) . More than 2,500 items of food colouring additives are used for various purposes, including colouring and to increase nutrient value (Toldo, 1999). One of the food colouring is 4-Methylimidazole (4-MEI), which has a yellow colour.
4-MEI is used as a chemical intermediate, crude material or component in the manufacture of pharmaceuticals, photographic and photothermographic chemicals, dyes and pigments and agricultural chemicals (NTP, 2007). 4-MEI is unintentionally found in our foods. Caramel colour (which is the most used beverage colouring in our food), dark beers and common brands of cola drinks may comprise more than 100 μg of this compound per 12-ounce serving (Jacobson, 2011). NTP (The National Toxicology Program) reported a two-year consuming cancer assessment of 4-MEI in mice and rats. The result of this research showed a clear evidence of carcinogenic activity of 4-MEI in male and female B6C3F1 mice based on increased incidences of alveolar/bronchiolar neoplasms. In accordance with this result, NTP found equivocal evidence of carcinogenic activity in female rats (F344/N) based on increased incidences of mononuclear cell leukaemia and no evidence of carcinogenic activity in male rats. However, the manufacture of certain artifi cial caramel colourings can lead to the formation of carcinogens (NTP, 2007 , Chan et al, 2008 . In contrast, other experimental studies reported that 4-MEI provide chemopreventive effects against some types of cancer. The decreased incidences of tumours in rats were mentioned in the NTP results, but they were not given much prominence, because NTP commonly focuses on cytotoxic identifi cation rather than cancer prevention (Chan et al, 2008 , Murray, 2011 .
According to my knowledge, there are not enough studies regarding protective effect and anticancer effect of the 4MEI, so by considering the extremely usage of the 4-MEI worldwide, it was decided to investigate the protective effect of the substance. 4-MEI is widely used by people and colon cancer is common in our countries. So, it was decided to do in vitro analysis of anti-cancer effect of 4-MEI by MTT test using htc-116 cell line.
Material and method

Chemicals
In this research, the test substance (4-MEI) was purchased from Sigma and its properties are shown in Figure 1 .
Lot No: 08302BF 116 cells, 11: 2: Positive Control (NaOCl): htc-116 cells treated with 500 μg/ml of NaOCl (Fig. 2) .
Statistical analysis
Data were presented as the means ± SD. Statistical analysis was performed using Student's t-test. In this research, statistical tests were performed using Minitab software (Norizadeh Tazehkand and Topaktas, 2015).
Result and discussion
In order to do MTT assay, the cells were treated with different concentrations of the 4-MEI (300, 450, 600 and 750 μg/ml) and incubated for 24 and 48 hours (Figs 3 and 4) . After that, cell concentration was assayed by spectrophotometer (OD 570 ) and subjected to calculation of relative cell concentration. The antiproliferative effect of 4-MEI on htc-116 cell line is shown in Table  1 . In this study, 4-MEI at the highest concentration of 24 h and at all concentration for 48 h treatment time signifi cantly inhibited cell proliferation, when it was compared to the control. In this study, treatment of htc-116 cell line by 4-MEI for 24 h showed a decreased cell proliferation up to 2.2 %, 4.73 %, 6.43 % and 11.29 % by concentration of 300 μg/ml, 450 μg/ml, 600 μg/ml and 750 μg/ml respectively. Also, for 48 hour exhibited 16.43 %, 20.75 %, 41.73 % and 53.74 % by concentrations of 300 μg/ml, 450 μg/ ml, 600 μg/ml and 750 μg/ml respectively. In the positive control group that was treated with NaOCl, the decrement was 95.12 %. Also, exposing to the 4-MEI for 48 hours led to a decrease in cells proliferation by concentration dependent manner.
Discussion
According to our knowledge, this is the fi rst study that addresses the anticancer potential of 4-MEI in htc-116 cell line. In this research, the MTT assay was carried out to measure the cytotoxicity.
The assay showed that 4-MEI at highest concentration of 24h and at all concentration for 48 h treatment time signifi cantly inhibited cell proliferation of htc-116 cell line. The result of this study showed that 4-MEI has anticancer effect on cells. Rayes et al (2008) showed that cola had anti-bacterial effect on Bifi dobacterium bifi dum and Lactobacillus acidophilus. Also, it had cytotoxic effect on Mouse testis cells. Cola drinks may contain more than 100μg of this compound per 12-ounce serving (Jacobson and Michael, 2011). Murray (20110 in his paper from National Toxicology Program (NTP) reported that 4-MEI had anticancer effect on fi broadenoma. In the paper published by Takemoto (2002) it was written that the 4-MEI has antibacterial and antifungal effect because it made the bacterial and fungal plasma membrane to be permeable, which causes the cell death. Similarly, Liver hypertrophy in mice following intraperitoneal administration of 4-methylimidazole has been reported by Hidaka et al (1976) . In hypertrophy, the cell volume is increased because of the absorbance of more food or water.
This result showed that 4-MEI has anticancer effect in htc-116 cells. However, it must be evaluated with different new studies.
